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(57)Abstract: 

PROBLEM TO BE SOLVED: To execute machining at 
the same time with a full peak power by detecting a 
window part and a mirror part of a 1 st and a 2nd rotary 
chopper mirrors and controlling a laser beam oscillator, a 
laser light optical path distributor and a driving part 
based on these outputting wave shapes. 
SOLUTION: In a laser beam 9 outputted from a laser 
beam oscillator 1, due to the function of a beam splitter 
50, 50% is transmitted and the remainder 50% is 
reflected, so a pulse peak power is made as 1/2, 
however, the transmitted laser beam 9 is passed or 
reflected with a 2nd rotary chopper mirror 2c having a 
window part and a mirror part, it is supplied to a 1st 
machining station 20 and a 2nd machining station 1 7, the 
reflected laser beam is reflected or passed with a 2nd 
rotary chopper mirror 2e, it is supplied to a 3rd 
machining station 24 and a 4th machining station 28, so 
at all the station, the same time machining can be 
executed with 1/2 of the pulse peak value of the laser 
beam. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A part of laser beam from the laser oscillation machine which generates a laser beam, 
and this laser oscillation machine is penetrated. The laser beam from the beam splitter in which 
the remainder is reflected, and said laser oscillation machine is passed by the window part. Or it 
has the 1st rotation chopper mirror reflected by the mirror section. The laser beam optical-path 
distributor which chooses said beam splitter and the 1st rotation chopper mirror as arbitration, is 
arranged on the optical axis of the laser beam from said laser oscillation machine, and distributes 
the laser beam from said laser oscillation machine, The 2nd rotation chopper mirror which is 
made to pass the laser beam from this laser beam optical-path distributor by the window part, or 
is reflected by the mirror section, The mechanical component which rotates said 1st and 2nd 
rotation chopper mirrors, and the sensor which detects said the 1 st and 2nd window parts and 
mirror sections of a rotation chopper mirror, Laser-beam-machining equipment characterized by 
having the control section which controls said laser oscillation machine, a laser beam optical- 
path distributor, and a mechanical component based on the output wave of this sensor. 
[Claim 2] Prepare the total reflection mirror which reflects the laser beam from a laser beam 
optical-path distributor which passed the window part of the 2nd rotation chopper mirror, and it 
sets to said laser beam optical-path distributor. When the 1st rotation chopper mirror is chosen, 
the rotational speed of said 1st and 2nd rotation chopper mirrors is controlled. Laser-beam- 
machining equipment according to claim 1 characterized by controlling or or the timing of 
whether to carry out reflection which passes the laser beam which passed or reflected the 
window part of said 1st rotation chopper mirror by said 2nd rotation chopper mirror. 
[Claim 3] Laser-beam-machining equipment according to claim 1 or 2 characterized by forming a 
beam splitter by the tabular optical matter. 

[Claim 4] Laser-beam-machining equipment according to claim 3 characterized by making the 
incident angle to said beam splitter of the laser beam from a laser oscillation machine into 30 or 
less degrees. 

[Claim 5] Laser-beam-machining equipment according to claim 3 characterized by arranging so 
that the include angle which the laser beam to which the laser beam which penetrated said beam 
splitter carries out incidence of the transparency mirror which penetrates the laser beam which 
consisted of same thickness as a beam splitter and same matter, and penetrated said beam 
splitter to said beam splitter, the include angle to accomplish, and said transparency mirror 
accomplishes with said transparency mirror may become the same. 

[Claim 6] Laser-beam-machining equipment according to claim 1 characterized by performing 
laser oscillation corresponding to change of the rotational frequency of said rotation chopper 
mirror based on the wave which prepares opening for recognizing each center position of the 
window part of this rotation chopper mirror, and the mirror section in a rotation chopper mirror, 
and equips it with a detection means to detect this opening, and this detection means detects. 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which carries out distribution 
control of the laser beam which started the laser-beam-machining equipment into which it is 
processed by the laser beam, especially was generated from the laser oscillation machine. 
[0002] 

[Description of the Prior Art] Drawing 8 is the schematic diagram showing the configuration of 
the conventional laser-beam-machining equipment shown in JP f 61 -23591 ,A, and is set to 
drawing. The rotation chopper mirror to which a laser oscillation machine, 2a, and 2b have a 
window part and the mirror section in 1, The sensor by which 3a and 3b detect rotation chopper 
mirror 2a, and the window part and the mirror section of 2b, The mechanical component which 4a 
and 4b make rotate rotation chopper mirror 2a and 2b, and 8 are laser beam optical-path 
distributors which branch the laser beam 9 outputted from the above-mentioned laser oscillation 
machine 1 in one side of the 1st branching direction 10 or the 2nd branching direction 1 1, or 
both directions. Total reflection mirror 12a to which this laser beam optical-path distributor 8 
makes the total reflection of the above-mentioned laser beam 9 carry out in the 1st branching 
direction 10 as shown in drawing 9 , Total reflection mirror 12b to which the total reflection of 
the beam splitter 13 which branches a laser beam 9 to the both sides of the 1st branching 
direction 10 and the 2nd branching direction 1 1, and the laser beam 9 is made to carry out in the 
2nd branching direction 11, And it consists of positioning device 15a which makes the above- 
mentioned total reflection mirror 12a, a beam splitter 13, and total reflection mirror 12b set it as 
the location of arbitration. 

[0003] Moreover, rotation chopper mirror 2a and 2b consist of a window part 40 which passes a 
laser beam, and the mirror section 41 which reflects a laser beam, as a front view is shown in 
drawing 10 . A window part 40 and the mirror section 41 set the number of arrangement, an 
arrangement location, and a configuration as arbitration according to laser-beam-machining 
conditions. 

[0004] Moreover, while 16a is a control section in drawing 8 , controlling the above-mentioned 
mechanical components 4a and 4b based on the output wave of the above-mentioned sensors 
3a and 3b and carrying out synchronous rotation of above-mentioned rotation chopper mirror 2a 
and the 2b It has the function as which control the external actuator which controls the laser 
oscillation of the above-mentioned laser oscillation machine 1, and drives positioning device 15a 
of the above-mentioned laser beam optical-path distributor 8, and it is made to choose it any of 
total reflection mirrors 12a and 12b and a beam splitter 13 they are. 
[0005] Chopping of the laser beam 18 to which further 17 branched in the 1st branching 
direction 10 with the above-mentioned laser beam optical-path distributor 8 is carried out by 
rotation chopper mirror 2a. The 1st processing station to which the laser beam 19 reflected in 
the mirror section is supplied, The 2nd processing station to which the laser beam 23 to which 
total reflection of the laser beam 21 to which, as for 20, the above-mentioned laser beam 18 
passed the window part of rotation chopper mirror 2a was carried out by total reflection mirror 
12c is supplied, The 3rd processing station to which the laser beam 26 to which chopping of the 
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laser beam 25 to which 24 b^^hed in the 2nd branching direction 1 1^^^i the laser beam 
optical-path distributor 8 was carried out with rotation chopper mirror 2b is supplied, 28 is 4th 
processing station to which the laser beam 30 to which total reflection of the laser beam 27 to 
which the laser beam 25 passed the window part of rotation chopper mirror 2b was carried out 
by 12d of total reflection mirrors is supplied. 

[0006] Next, actuation is explained. When the laser beam optical-path distributor 8 is set as a 
beam splitter 13, the 1st, 2nd, 3rd, and 4th processing station 17, 20, 24, and 28 comes to have 
equivalent processing capacity. In this case, although it will be processed by one half of the 
pulse peaking capacity of the laser oscillation machine 1 since the one-place beam splitter is 
used, the laser oscillation machine which has one half of the capacity of the laser oscillation 
machine 1 serves as that there are four sets and equivalence. 

[0007] Moreover, if the laser beam optical-path distributor 8 is set as total reflection mirror 12a, 
coincidence processing will be attained at the 1st and 2nd processing station 1 7 and 20. And if 
the laser beam optical-path distributor 8 is set as total reflection mirror 12b, it is processible like 
[ the 3rd and 4th processing station 24 and 28 ] the above. Since the beam splitter 13 is not 
used in these cases, it becomes processible by the full peak power which the laser oscillation 
machine 1 has. 

[0008] Furthermore, rotation chopper mirror 2a and 2b can only be used as a total reflection 
mirror by fixing without rotating rotation chopper mirror 2a and 2b, and being made to carry out 
incidence of the laser beam to a mirror part to process it on special processing conditions, 
although it is possible to branch a laser beam to a 2-way, without attenuating the pulse peak 
power of a laser beam as the front view was shown in drawin g 10 . In this case, although a 
processible processing station is limited to one place, compaction of the processing ingredient 
setup time can be aimed at by using the remaining processing stations one by one. 
[0009] 

[Problem(s) to be Solved by the Invention] While having to choose a beam splitter 13, therefore 
halving the pulse peak power of the laser beam in each processing station in order to distribute a 
laser beam to all processing stations since conventional laser-beam-machining equipment is 
constituted as mentioned above, the volume of the beam splitter 13 to be used was also large, 
and there were troubles, such as ** which will become very expensive. 

[0010] It was made in order that this invention might solve the above troubles, and at all the 
processing stations that distribute a laser beam, while being able to perform coincidence 
processing by full peak power, it is more cheap and aims at obtaining reliable laser-beam- 
machining equipment. 
[0011] 

[Means for Solving the Problem] The laser oscillation machine with which the laser-beam- 
machining equipment concerning this invention generates a laser beam, Penetrate a part of laser 
beam from this laser oscillation machine, and the laser beam from the beam splitter in which the 
remainder is reflected, and said laser oscillation machine is passed by the window part. Or it has 
the 1 st rotation chopper mirror reflected by the mirror section. The laser beam optical-path 
distributor which chooses said beam splitter and the 1 st rotation chopper mirror as arbitration, is 
arranged on the optical axis of the laser beam from said laser oscillation machine, and distributes 
the laser beam from said laser oscillation machine, The 2nd rotation chopper mirror which is 
made to pass the laser beam from this laser beam optical-path distributor by the window part, or 
is reflected by the mirror section, The mechanical component which rotates said 1 st and 2nd 
rotation chopper mirrors, and the sensor which detects said the 1st and 2nd window parts and 
mirror sections of a rotation chopper mirror, It has the control section which controls said laser 
oscillation machine, a laser beam optical-path distributor, and a mechanical component based on 
the output wave of this sensor. 

[0012] Moreover, prepare the total reflection mirror which reflects the laser beam from a laser 
beam optical-path distributor which passed the window part of the 2nd rotation chopper mirror, 
and it sets to said laser beam optical-path distributor. When the 1 st rotation chopper mirror is 
chosen, the rotational speed of said 1st and 2nd rotation chopper mirrors is controlled. Or or the 
timing of whether to carry out reflection which passes the laser beam which passed or reflected 
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the window part of said 1st ^feion chopper mirror by said 2nd rotati^^iopper mirror is 
controlled. 

[0013] Moreover, a beam splitter is formed by the tabular optical matter. 

[0014] Moreover, the incident angle to said beam splitter of the laser beam from a laser 

oscillation machine is made into 30 or less degrees. 

[0015] Moreover, it consists of same thickness as a beam splitter, and same matter, and it 
arranges so that the include angle which the laser beam to which the laser beam which 
penetrated said beam splitter carries out incidence of the transparency mirror which penetrates 
the laser beam which penetrated said beam splitter to said beam splitter, the include angle to 
accomplish, and said transparency mirror accomplishes with said transparency mirror may 
become the same. 

[0016] Moreover, opening for recognizing each center position of the window part of this rotation 
chopper mirror and the mirror section is prepared in a rotation chopper mirror, it is equipped with 
a detection means to detect this opening, and laser oscillation corresponding to change of the 
rotational frequency of said rotation chopper mirror is performed based on the wave which this 
detection means detects. 
[0017] 

[Embodiment of the Invention] 

The gestalt 1 of implementation of this invention is explained using drawing 1 R> 1 , drawing 2 , 
drawing 3 , drawing 4 , drawing 5 , drawing 6 , and drawing 7 below gestalt 1 . of operation. In 
addition, the schematic diagram showing the configuration of laser-beam-machining equipment 
[ in / in drawing 1 / the gestalt 1 of implementation of this invention ], Drawing and drawing 3 
which show the change of state of a rotation location [ as opposed to the laser beam of each 
rotation chopper mirror of the laser-beam-machining equipment of drawing 1 in drawin g 2 ] The 
graph and drawing 4 which show permeability change of the S wave to the incident angle of the 
laser beam to a transparency form optical substrate and a P wave are set to the laser-beam- 
machining equipment of drawing 1 . The schematic diagram and drawing 5 which show the case 
where the incident angle over a beam splitter is made into 30 degrees or less The schematic 
diagram and drawing 6 which show the condition of having arranged the transparency mirror in 
the laser-beam-machining equipment of drawing 1 so that it might counter with a beam splitter 
The schematic diagram and drawin g 7 which show the important section configuration of another 
example of the laser-beam-machining equipment in the gestalt 1 of implementation of this 
invention It is the front view and sectional view showing preparing a small hole on the straight 
line which connects the center position and the center of rotation of each window part of a 
rotation chopper mirror, and the mirror section, and having made it detect by the sensor. 
[0018] In drawing 1 the 1st rotation chopper mirror, and 2d and 2e 2c the 2nd rotation chopper 
mirror 3c, 3d, and 3e The sensor which detects the aforementioned hole and the aforementioned 
mirror section of each rotation chopper mirror, The mechanical component which 4c, 4d, and 4e 
make rotate said rotation chopper mirrors 2c, 2d, and 2e, The total reflection mirror which 
carries out total reflection of the laser beam 12e, 12f, and 12g, and 50 reflect a laser beam 9 
50%. The tabular beam splitter and 51a which are made to penetrate 50% Mechanical-component 
4c, The maintenance plate and 15b holding the unit part which consists of sensor 3c and the 1st 
rotation chopper mirror 2c, and a beam splitter 50 The positioning device which carries out 
migration positioning of this maintenance plate 51a, the maintenance box where 52a holds the 
whole part by which migration positioning is carried out to this positioning device 15b and this 
positioning device 15b, 53a is a laser beam optical-path distributor which consists of the above- 
mentioned component and positioning device 15b which are arranged in maintenance box end 
52a. Moreover, 1 6b is a control section and is based on the output wave of the above-mentioned 
sensors 3c, 3d, and 3e. Control the above-mentioned mechanical components 4c, 4d, and 4e, and 
while carrying out synchronous rotation of the above-mentioned rotation chopper mirrors 2c, 2d, 
and 2e, the laser oscillation of the laser oscillation machine 1 is also controlled. And the external 
actuator which drives positioning device 15b of the above-mentioned laser beam optical-path 
distributor 53a is controlled, and either the above-mentioned beam splitter 50 or 1st rotation 
chopper mirror 2c is made to choose. 
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[0019] In drawing 4 , 51b is 




laintenance box and 53b of a maintenefl 




plate and 52b ] laser 



beam optical-path distributors. In drawing 5 R> 5, the transparency mirror of the base material 
as the beam splitter 50 which penetrates a laser beam 100% with 54 [ same ], and the same 
thickness, and 51c are the maintenance plates holding the unit part which consists of this 100% 
transparency mirror 54, a beam splitter 50 and mechanical-component 4c, sensor 3c, and the 1st 
rotation chopper mirror 2c, and 52c is a maintenance box. In drawin g 6 , 51 d is a maintenance 
plate holding the unit part which consists of 12h [ of total reflection mirrors ], 4f [ of mechanical 
components ], and sensor 3f, and rotation chopper mirror 2f. 

[0020] In drawing 7 , the rotation chopper mirror which prepared the small hole on the straight 
line to which 60 connects the core of each window part and the mirror section and the center of 
rotation, and 61 are sensors which detect the small hole. 

[0021] Next, actuation of this laser-beam-machining equipment is explained using drawing 1 . 
When laser beam optical-path distributor 53a is set as a beam splitter 50 using positioning 
device 15b, the laser beam 9 which penetrated this beam splitter 50 is supplied to the 1st 
processing station 20 and the 2nd processing station 17, and the reflected laser beam 9 is 
supplied to the 3rd processing station 24 and the 4th processing station 28. Since the laser 
beam 9 outputted from the laser oscillation machine 1 at this time will reflect transparency and 
remaining 50% 50% according to an operation of a beam splitter 50, although pulse peak power is 
set to one half, it The transmitted laser beam passes or reflects by 2nd rotation chopper mirror 
2c which has a window part and the mirror section. The laser beam which the 1st processing 
station 20 and the 2nd processing station 1 7 were supplied, and was reflected by 2nd rotation 
chopper mirror 2e Since it reflects or passes and the 3rd processing station 24 and the 4th 
processing station 28 are supplied, it is possible to process it into coincidence with one half of 
the outputs of the pulse peak value of the laser beam outputted at all stations. Compared with 
the former, the width of selection of a laser beam optical path increases, and the variation of the 
operating condition of laser beam machining is expanded by the above. 

[0022] Moreover, as the control approach, Sensors 3d and 3e detect the window part and the 
mirror section of the rotation chopper mirrors 2d and 2e of the above 2nd, and the pulse 
oscillation of mechanical components 4d and 4e and the laser oscillation machine 1 is controlled 
by control-section 16b. 

[0023] Moreover, the 2nd rotation chopper mirror 2d and 2e is stopped in the state of a window 
part to a laser beam 9 as special operation, and processing only at the processing stations 20 
and 28 or its thing [ making it stop in the state of the mirror section conversely, and performing 
processing only at the processing stations 1 7 and 24 ] is also possible. 

[0024] Next, when laser beam optical-path distributor 53a is set as 1 st rotation chopper mirror 
2c by positioning device 15b, By setting rotational speed of the 2nd rotation chopper mirror 2d 
and 2e to one half of the rotational speed of 1 st rotation chopper mirror 2c, and controlling by 
control-section 1 6b to become transition (**->**->**->**) of a rotation condition as 
respectively shown in drawing 2 At all the processing stations 17, 20, 24, and 28, it becomes 
possible to process it into coincidence, without attenuating the pulse peak value of the laser 
beam outputted from the laser oscillation machine 1. Moreover, the rate to the 1st rotation 
chopper mirror of the 2nd rotation chopper mirror controls or or the timing of whether to carry 
out reflection which passes the laser beam which passed or reflected the window part of the 1 st 
[ one half of not only above cases but ] rotation chopper mirror by the 2nd rotation chopper 
mirror, and should just control it to become transition of a rotation condition as shown in drawing 
2 . 

[0025] Moreover, it is also possible to stop 1st rotation chopper mirror 2c in the state of a 
window part or the mirror section to a laser beam 9 as special operation, and to perform 
processing only at the processing stations 17 and 20 or processing only at the processing 
stations 24 and 28. Furthermore, it is also possible by performing a halt in a window part or the 
mirror section condition also for the 2nd rotation chopper mirror 2d and 2e to perform 
processing in the single processing station of arbitration. 

[0026] Moreover, when processible [ by 1/2 or less / of the maximum pulse peak value in which 
the output of the laser oscillation machine 1 is possible ] as a selection criterion of a beam 
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splitter 50 and 1st rotation <^J^per mirror 2c, when bigger pulse peak^Rle than one half of the 
maximum pulse peak value is required, 1st rotation chopper mirror 2c shall be chosen for the 
beam splitter 50 which can supply more pulse numbers to each processing station. 
[0027] The property of a common transparency mold optical master plate is understood that the 
difference of the permeability between a P wave and an S wave is so small that an incident angle 
is small as shown in drawin g 3 . That is, it is the P wave of a laser beam 9, so that an incident 
angle is small. There is also little fluctuation of a transparency output and reflected power to 
change of an S wave. Therefore, as shown in drawing 4 , fluctuation of the output supplied more 
to each processing station decreases by using the incident angle of the laser beam to a beam 
splitter 50 as a low incident angle 30 degrees or less. Moreover, reflective mirror 12f in drawing 1 
R> 1 is reduced. 

[0028] Since the cheap tabular beam splitter 50 is used in this invention unlike the conventional 
example, as for the laser beam after beam-splitter 50 transparency, an optical axis changes 
slightly. For this reason, when a beam splitter 50 and 1st rotation chopper mirror 2c are 
switched, an optical-axis location will shift slightly. Therefore, when highly precise processing is 
required, as shown in drawing 5 , a gap of few opticals axis can be corrected to the original 
optical-axis location by arranging 100% transparency mirror 54 of the same thickness as a beam 
splitter 50, and the same substrate so that it may counter with a beam splitter 50 (theta 1 = it is 
set to theta 2 like). In addition, even if it uses the transparency mirror 54 100% in this way, there 
is no change in structure being simple, and being cheaper than the beam splitter 13 (refer to 
drawing 9 ) in the conventional example, since there is little volume of the optical matter itself in 
total. 

[0029] Or you may make it keep constant the incident light shaft location to the processing 
stations 20 and 17 by fixing 12h of total reflection mirrors, and rotation chopper mirror 2f on 51 d 
of maintenance plates, and making it move and position slightly by positioning device 15c, as 
shown in drawing 6 . 

[0030] When controlling the pulse oscillation of a laser beam by detecting the window part and 
the mirror section of a rotation chopper mirror by the sensor, in order to make it pass or reflect 
each pulse laser light in the center position of a window part or the mirror section, For example, 
although what is necessary is just made to carry out a pulse oscillation after a certain fixed 
delay time since rotation progresses and it shifts to a window part, since the rotational 
frequency of a rotation chopper mirror changes with the pulse-frequency conditions of a 
processing reaction sharply, While also having to change this delay time corresponding to it and 
complicating the control approach, factors, such as malfunction, will increase and the 
dependability of equipment will fall. Then, as shown in drawing 7 R> 7, even if the rotational 
frequency of a rotation chopper mirror changes by making a small hole on the straight line which 
connects the center position and the center of rotation of each window part and the mirror 
section, and detecting that by the sensor, the thing of each window part and the mirror section 
for which a pulse oscillation is performed mostly in a center position becomes surely possible, 
the control approach becomes easy, and it is effective in dependability improving more. 
[0031] In the gestalt of this operation, although the case where a laser beam was supplied to 
four processing stations was explained, it may be made to carry out coincidence processing of 
the four work pieces by carrying four work pieces on the table holding one work piece, and 
moving a table horizontally. 

[0032] Moreover, although the case where a small hole was prepared on the straight line which 
connects the core of each window part and the mirror section and the center of rotation of a 
rotation chopper mirror was explained, in consideration of a minute signal-processing time lag, 
whenever [ at the time of assuming a certain rotational frequency (for example, mean value) / 
rotation angle-of-lead ] is calculated, and you may make it prepare a pinhole or a notch in the 
angular position which deducted the part. Moreover, a sensor may use the thing of the 
transparency mold instead of a reflective mold. 
[0033] 

[Effect of the Invention] As mentioned above, the laser oscillation machine which generates a 
laser beam according to this invention. Penetrate a part of laser beam from this laser oscillation 
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machine, and the laser bean^^^m the beam splitter in which the rema^^r is reflected, and said 
laser oscillation machine is passed by the window part. Or it has the 1st rotation chopper mirror 
reflected by the mirror section. The laser beam optical-path distributor which chooses a beam 
splitter and the 1st rotation chopper mirror as arbitration, is arranged on the optical axis of the 
laser beam from a laser oscillation machine, and distributes the laser beam from a laser 
oscillation machine, The 2nd rotation chopper mirror which is made to pass the laser beam from 
this laser beam optical-path distributor by the window part, or is reflected by the mirror section, 
The mechanical component which rotates the 1st and 2nd rotation chopper mirrors, and the 
sensor which detects the 1 st and 2nd window parts and mirror sections of a rotation chopper 
mirror, By having had the control section which controls a laser oscillation machine, a laser beam 
optical-path distributor, and a mechanical component based on the output wave of this sensor, 
the width of selection of a laser beam optical path increases, and it is effective in the variation 
of the operating condition of laser beam machining being expanded. 

[0034] Moreover, prepare the total reflection mirror which reflects the laser beam from a laser 
beam optical-path distributor which passed the window part of the 2nd rotation chopper mirror, 
and it sets to a laser beam optical-path distributor. When the 1st rotation chopper mirror is 
chosen, the rotational speed of the 1 st and 2nd rotation chopper mirrors is controlled. By 
controlling or or the timing of whether to carry out reflection which passes the laser beam which 
passed or reflected the window part of the 1st rotation chopper mirror by the 2nd rotation 
chopper mirror It is effective in being processible by the full peak power of the laser beam which 
a laser oscillation machine outputs on each distributed laser beam optical path. 
[0035] Moreover, by having formed the beam splitter by the tabular optical matter, a 
miniaturization and lightweight-ization are attained in a laser beam optical-path distributor, and it 
is effective in reducing a manufacturing cost. 

[0036] Moreover, by making the incident angle to the beam splitter of the laser beam from a 
laser oscillation machine into 30 or less degrees, permeability change accompanying the temporal 
response of the P wave of a laser beam and an S wave can be made small, change of a 
processing output becomes small, and it is effective in the ability to perform laser beam 
machining stabilized more. Moreover, since the angle of incidence to the beam splitter of a laser 
beam was made whenever [ low angle-of-incidence ] and the include angle of incidence and 
reflection was made keen, the total reflection mirror which changes the laser beam which the 
beam splitter reflected in the direction of the 2nd rotation chopper mirror becomes unnecessary. 

[0037] Moreover, a gap of an optical axis when a laser beam penetrates a tabular beam splitter 
can correct now, and it is effective in the ability to be able to perform highly precise laser beam 
machining by consisting of same thickness as a beam splitter, and same matter, and arranging so 
that the include angle which the laser beam to which the laser beam which penetrated the beam 
splitter carries out incidence of the transparency mirror which penetrates the laser beam which 
penetrated the beam splitter to a beam splitter, the include angle to accomplish, and a 
transparency mirror accomplishes with a transparency mirror may become the same. 
[0038] Moreover, by having prepared opening for recognizing each center position of the window 
part of this rotation chopper mirror, and the mirror section in the rotation chopper mirror, and 
having equipped it with a detection means to detect this opening Since a pulse oscillation can be 
performed in the center position of each window part and the mirror section even if it can 
perform laser oscillation corresponding to change of the number of rotations of a rotation 
chopper mirror based on the wave which a detection means detects and the number of rotations 
of a rotation chopper mirror changes, The control approach becomes easy and it is effective in 
dependability improving more. 



[Translation done.] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/06/08 



JP,09-164493,A [DESCRIPTION OF DRAWINGS] 



1/1 ^— V 



* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the configuration of the laser-beam-machining 
equipment in the gestalt 1 of implementation of this invention. 

[Drawing 2] It is drawing showing the change of state of the rotation location to the laser beam 
of each rotation chopper mirror of the laser-beam-machining equipment of drawing 1 . 
[Drawing 3] It is the property Fig. showing permeability change of the S wave to the incident 
angle of the laser beam to a transparency form optical substrate, and a P wave. 
[Drawing 4] In the laser-beam-machining equipment of drawing 1 , it is the schematic diagram 
showing the case where the incident angle over a beam splitter is made into 30 degrees or less. 
[Drawing 5] In the laser-beam-machining equipment of drawing 1 , it is the schematic diagram 
showing the laser beam optical-path distributor which arranged the transparency mirror so that 
it might counter with a beam splitter. 

[Drawing 6] It is the schematic diagram showing the important section configuration by another 
example of the laser-beam-machining equipment in the gestalt 1 of implementation of this 
invention. 

[Dr aw ing 7] It is the explanatory view showing another example which detects the window part of 
a rotation chopper mirror and mirror of laser-beam-machining equipment in the gestalt 1 of 
implementation of this invention. 

[Drawing 8] It is the schematic diagram showing the configuration of conventional laser-beam- 
machining equipment. 

[Drawing 9] It is the perspective view of the laser beam optical-path distributor of conventional 
laser-beam-machining equipment. 

[Drawing 10] It is the front view showing the window part and the mirror section of a rotation 
chopper mirror. 
[Description of Notations] 

1 Laser Oscillation Machine, 2C 1st Rotation Chopper Mirror, 2D, 2E 2nd Rotation Chopper 
Mirror, 2f A rotation chopper mirror, 3c, 3d, 3e A sensor, 4c, 4d, 4e Mechanical component, 8 A 
laser beam optical-path distributor, 12e, 12f, 12g, 12h Total reflection mirror, 15b, 15c 
Positioning device, 16b A control section, 40 Window part, 41 The mirror section, 50 A beam 
splitter, 51a, 51b, 51c, 51 d Maintenance plate, 52a, 52b, 52c, 52d Maintenance box, 53a, 53b A 
laser beam optical-path distributor, 54 A transparency mirror, 60 A rotation chopper mirror, 61 
Sensor. 
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